
CHAPTER 22

STEEL

SECTION 2201
GENERAL

2201.1 Scope. The pro vi sions of this chap ter gov ern the qual -
ity, de sign, fab ri ca tion and erec tion of steel used struc tur ally in
build ings or struc tures.

SECTION 2202 
DEFINITIONS AND NOMENCLATURE

2202.1 Def i ni tions. The fol low ing words and terms shall, for
the pur poses of this chap ter and as used else where in this code,
have the mean ing shown herein.

AD JUSTED SHEAR RE SIS TANCE. In Type II shear walls,
the un ad justed shear re sis tance mul ti plied by the shear re sis -
tance ad just ment fac tors of Ta ble 2211.3.

STEEL CON STRUC TION, COLD-FORMED. That type
of con struc tion made up en tirely or in part of steel struc tural
mem bers cold formed to shape from sheet or strip steel such as
roof deck, floor and wall pan els, studs, floor joists, roof joists
and other struc tural el e ments.

STEEL JOIST. Any steel struc tural mem ber of a build ing or
struc ture made of hot-rolled or cold-formed solid or open-web
sec tions, or riv eted or welded bars, strip or sheet steel mem -
bers, or slot ted and ex panded, or oth er wise de formed rolled
sec tions.

STEEL MEM BER, STRUC TURAL. Any steel struc tural
mem ber of a build ing or struc ture con sist ing of a rolled steel struc -
tural shape other than cold-formed steel, or steel joist mem bers.

TYPE I SHEAR WALL. A wall de signed to re sist in-plane
lat eral forces that is fully sheathed and pro vided with
hold-down an chors at each end of the wall seg ment. Type I
walls are per mit ted to have open ings where de tail ing for force
trans fer around the open ings is pro vided (see Fig ure 2202.1).

TYPE II SHEAR WALL. A wall de signed to re sist in-plane
lat eral forces that is sheathed with wood struc tural panel or
sheet steel that con tains open ings, that have not been spe cif i -
cally de signed and de tailed for force trans fer around wall open -
ings. Hold-down an chors for Type II shear walls are only
re quired at the ends of the wall (see Fig ure 2202.1).

TYPE II SHEAR WALL SEG MENT. A sec tion of shear wall 
with full-height sheath ing and which meets the as pect ra tio
lim its of Sec tion 2211.3.2(3).

UN AD JUSTED SHEAR RE SIS TANCE. In Type II walls,
the un ad justed shear re sis tance is based on the de sign shear and 
the lim i ta tions of Sec tion 2211.3.1.

2202.2 No men cla ture. The fol low ing sym bols shall, for the
pur poses of this chap ter and as used else where in this code,
have the mean ings shown herein.

f = Re sis tance fac tor (see Sec tion 2211.2.1).

W = Fac tor of safety (see Sec tion 2211.2.1).

Wo = Sys tem overstrength fac tor (see Sec tion 1617.6). 

Co = Shear re sis tance ad just ment fac tor from Ta ble 2211.3. 

SLi = Sum of widths of Type II shear wall seg ments, feet
(mm/1,000).

C = Com pres sion chord up lift force, lbs (kN).

V = Shear force in Type II shear wall, lbs (kN).

h = The height of a shear wall mea sured as:

1. The max i mum clear height from top of foun da tion
to bot tom of di a phragm fram ing above or, 

2. The max i mum clear height from top of a di a -
phragm to bot tom of di a phragm fram ing above. 

n = Unit shear force, plf (kN/m).

w = The width of a shear wall or wall pier in the di rec tion of
ap pli ca tion of force mea sured as the sheathed di men -
sion of the shear wall.

SECTION 2203 
IDENTIFICATION AND PROTECTION

OF STEEL FOR STRUCTURAL PURPOSES
2203.1 Iden ti fi ca tion. Steel fur nished for struc tural load-car -
ry ing pur poses shall be prop erly iden ti fied for con for mity to
the or dered grade in ac cor dance with the spec i fied ASTM stan -
dard or other spec i fi ca tion and the pro vi sions of this chap ter.
Steel that is not readily iden ti fi able as to grade from mark ing
and test re cords shall be tested to de ter mine con for mity to such
stan dards. 

2203.2 Pro tec tion. Paint ing of struc tural steel shall com ply
with the re quire ments con tained in ei ther the AISC Load and
Re sis tance Fac tor De sign Spec i fi ca tion for Struc tural Steel
Build ings (AISC-LRFD), AISC Spec i fi ca tion for Struc tural
Steel Buildings—Allowable Stress De sign (AISC 335) or AISC
Spec i fi ca tion for the De sign of Steel Hol low Struc tural Sec -
tions (AISC-HSS). In di vid ual struc tural mem bers and as sem -
bled pan els of cold-formed steel con struc tion, ex cept where
fab ri cated of ap proved cor ro sion-re sis tant steel or of steel hav -
ing a cor ro sion re sis tant or other ap proved coat ing, shall be
pro tected against cor ro sion with an ap proved coat of paint,
enamel or other ap proved pro tec tion.

SECTION 2204
CONNECTIONS

2204.1 Welding. The de tails of de sign, work man ship and tech -
nique for weld ing, in spec tion of weld ing and qual i fi ca tion of
weld ing op er a tors shall con form to the re quire ments of the
spec i fi ca tions listed in Sec tions 2205, 2206, 2207, 2209 and
2210. Spe cial in spec tion of weld ing shall be pro vided where
re quired by Sec tion 1704.
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FIGURE 2202.1
TYPE I AND TYPE II SHEAR WALLS

TYPE I SHEAR WALL

TYPE II SHEAR WALL

SHEATHING PER
TABLE 2211.2(1)
TABLE 2211.2(2)
TABLE 2211.2(3)

HOLD-DOWN ANCHORS
PER SECTION 2211.2, ITEM 9

HOLD-DOWN ANCHORS
PER SECTION 2211.2, ITEM 9

SHEATHING PER
TABLE 2211.2(1)
TABLE 2211.2(3)

HOLD-DOWN ANCHORS
PER SECTION 2211.3.3.2

HOLD-DOWN ANCHORS
PER SECTION 2211.3.3.2

MAXIMUM
UNRESTRAINED

OPENING HEIGHT



2204.2 Bolting. The de sign, in stal la tion and in spec tion of bolts 
shall be in ac cor dance with the re quire ments of the spec i fi ca -
tions listed in Sec tions 2205, 2206, 2209 and 2210. Spe cial in -
spec tion of the in stal la tion of high-strength bolts shall be
pro vided where re quired by Sec tion 1704.

2204.2.1 An chor rods. An chor rods shall be set ac cu rately
to the pat tern and di men sions called for on the plans. The
pro tru sion of the threaded ends through the con nected ma te -
rial shall be suf fi cient to fully en gage the threads of the nuts,
but shall not be greater than the length of the threads on the
bolts.

SECTION 2205
STRUCTURAL STEEL

2205.1 Gen eral. The de sign, fab ri ca tion and erec tion of struc -
tural steel for build ings and struc tures shall be in ac cor dance
with ei ther the AISC-LRFD, AISC 335 or AISC-HSS. Where
re quired, the seis mic de sign of steel struc tures shall be in ac cor -
dance with the ad di tional pro vi sions of Sec tion 2205.2. 

2205.2 Seis mic re quire ments for steel struc tures. The de sign 
of struc tural steel struc tures to re sist seis mic forces shall be in
ac cor dance with the pro vi sions of Sec tion 2205.2.1 or 2205.2.2 
for the ap pro pri ate seis mic de sign cat e gory.

2205.2.1 Seis mic De sign Cat e gory A, B or C. Struc tural
steel struc tures as signed to Seis mic De sign Cat e gory A, B
or C, in ac cor dance with Sec tion 1616, shall be of any con -
struc tion per mit ted in Sec tion 2205. An R fac tor as set forth
in Sec tion 1617.6 for the ap pro pri ate steel sys tem is per mit -
ted where the struc ture is de signed and de tailed in ac cor -
dance with the pro vi sions of AISC 341, Parts I and III.
Sys tems not de tailed in ac cor dance with the above shall use
the R fac tor in Sec tion 1617.6 des ig nated for “steel sys tems
not de tailed for seis mic.”

2205.2.2 Seis mic De sign Cat e gory D, E or F. Struc tural
steel struc tures as signed to Seis mic De sign Cat e gory D, E or 
F shall be de signed and de tailed in ac cor dance with AISC
341, Part I or III.

2205.3 Seis mic re quire ments for com pos ite con struc tion.
The de sign, con struc tion and qual ity of com pos ite steel and
con crete com po nents that re sist seis mic forces shall con form to 
the re quire ments of the AISC LRFD and ACI 318. An R fac tor
as set forth in Sec tion 1617.6 for the ap pro pri ate com pos ite
steel and con crete sys tem is per mit ted where the struc ture is de -
signed and de tailed in ac cor dance with the pro vi sions of AISC
341, Part II. In Seis mic De sign Cat e gory B or above, the de sign
of such sys tems shall con form to the re quire ments of AISC
341, Part II.

2205.3.1 Seis mic De sign Cat e go ries D, E and F. Com pos -
ite struc tures are per mit ted in Seis mic De sign Cat e go ries D , 
E and F, sub ject to the lim i ta tions in Sec tion 1617.6, where
sub stan ti at ing ev i dence is pro vided to dem on strate that the
pro posed sys tem will per form as in tended by AISC 341,
Part II. The sub stan ti at ing ev i dence shall be sub ject to build -
ing of fi cial ap proval. Where com pos ite el e ments or con nec -
tions are re quired to sus tain in elas tic de for ma tions, the
sub stan ti at ing ev i dence shall be based on cy clic test ing.

SECTION 2206
STEEL JOISTS

2206.1 Gen eral. The de sign, man u fac tur ing and use of open
web steel joists and joist gird ers shall be in ac cor dance with one 
of the fol low ing Steel Joist In sti tute spec i fi ca tions:

1. Stan dard Spec i fi ca tions for Open Web Steel Joists, K Se -
ries.

2. Stan dard Spec i fi ca tions for Longspan Steel Joists, LH
Se ries and Deep Longspan Steel Joists, DLH Se ries.

3. Stan dard Spec i fi ca tions for Joist Girders.

 Where re quired, the seis mic de sign of build ings shall be in
ac cor dance with the ad di tional pro vi sions of Sec tion 2205.2 or
2211.

SECTION 2207 
STEEL CABLE STRUCTURES

2207.1 Gen eral. The de sign, fab ri ca tion and erec tion in clud -
ing re lated con nec tions, and pro tec tive coat ings of steel ca bles
for build ings shall be in ac cor dance with ASCE 19.

2207.2 Seis mic re quire ments for steel ca ble. The de sign
strength of steel ca bles shall be de ter mined by the pro vi sions of 
ASCE 19 ex cept as mod i fied by these pro vi sions.

1. A load fac tor of 1.1 shall be ap plied to the pre stress force
in cluded in T3 and T4 as de fined in Sec tion 3.12.

2. In Sec tion 3.2.1, Item (c) shall be re placed with “1.5 T3“
and Item (d) shall be re placed with “1.5 T4”

SECTION 2208
STEEL STORAGE RACKS

2208.1 Stor age racks. The de sign, test ing and uti li za tion of in -
dus trial steel stor age racks shall be in ac cor dance with the RMI
Spec i fi ca tion for the De sign, Testing and Uti li za tion of In dus -
trial Steel Stor age Racks. Racks in the scope of this spec i fi ca -
tion in clude in dus trial pal let racks, mov able shelf racks and
stacker racks, and does not ap ply to other types of racks, such
as drive-in and drive-through racks, can ti le ver racks, por ta ble
racks or rack build ings. Where re quired, the seis mic de sign of
stor age racks shall be in ac cor dance with the pro vi sions of Sec -
tion 9.6.2.9 of ASCE 7.

SECTION 2209
COLD-FORMED STEEL 

2209.1 Gen eral. The de sign of cold-formed car bon and
low-al loy steel struc tural mem bers shall be in ac cor dance with
the North Amer i can Spec i fi ca tion for the De sign of
Cold-Formed Steel Struc tural Mem bers (AISI-NASPEC). The
de sign of cold-formed stain less-steel struc tural mem bers shall
be in ac cor dance with ASCE 8. Cold-formed steel light-framed 
con struc tion shall com ply with Sec tion 2210. 

2209.2 Com pos ite slabs on steel decks. Com pos ite slabs of
con crete and steel deck shall be de signed and con structed in ac -
cor dance with ASCE 3.

STEEL
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SECTION 2210
COLD-FORMED STEEL 

LIGHT-FRAMED CONSTRUCTION
2210.1 Gen eral. The de sign, in stal la tion and con struc tion of
cold-formed car bon or low-al loy steel, struc tural and
nonstructural steel fram ing, shall be in ac cor dance with the
Stan dard for Cold-Formed Steel Framing—Gen eral Pro vi -
sions, Amer i can Iron and Steel In sti tute (AISI-Gen eral) and
AISI-NASPEC.

2210.2 Headers. The de sign and in stal la tion of cold-formed
steel box and back-to-back head ers, and dou ble L-head ers used 
in sin gle-span con di tions for load- car ry ing pur poses shall be
in ac cor dance with the Stan dard for Cold-Formed Steel
Framing—Header De sign, Amer i can Iron and Steel In sti tute
(AISI-Header), sub ject to the lim i ta tions therein.

2210.3 Trusses. The de sign, qual ity as sur ance, in stal la tion and 
test ing of cold-formed steel trusses shall be in ac cor dance with
the Stan dard for Cold-Formed Steel Framing–Trusses, Amer i -
can Iron and Steel In sti tute (AISI-Truss), sub ject to the lim i ta -
tions therein. 

SECTION 2211 
COLD-FORMED STEEL

LIGHT-FRAMED SHEAR WALLS
2211.1 Gen eral. In ad di tion to the re quire ments of Sec tion
2210, the de sign of cold-formed steel light-framed shear walls,
to re sist wind and seis mic loads shall be in ac cor dance with the
re quire ments of Sec tion 2211.2 for Type I (seg mented) shear
walls or Sec tion 2211.3 for Type II (per fo rated) shear walls.

 Light-framed struc tures as signed to Seis mic De sign Cat e go -
ries A, B and C, in ac cor dance with Sec tion 1616, shall be of
any con struc tion per mit ted in Sec tion 2210. An R fac tor as set
forth in Sec tion 1617.6 for the ap pro pri ate steel sys tem is per -
mit ted where the lat eral de sign of the struc ture is in ac cor dance
with the pro vi sions of Sec tion 2211.4. Sys tems not de tailed in
ac cor dance with Sec tion 2211.4 shall use the R fac tor in Sec -
tion 1617.6 des ig nated for “steel sys tems not de tailed for seis -
mic.”

 In Seis mic De sign Cat e go ries D, E and F, the lat eral de sign
of light-framed struc tures shall also com ply with the re quire -
ments in Sec tion 2211.4

2211.2 Type I shear walls. The de sign of Type I shear walls, of 
cold-formed steel light-framed con struc tion, to re sist wind and
seis mic loads, shall be in ac cor dance with the re quire ments of
this sec tion. 

1. The nom i nal shear value for Type I shear walls, as shown
in Ta ble 2211.2(1) for wind loads, Ta ble 2211.2(2) for
wind or seis mic loads or Ta ble 2211.2(3) for seis mic
loads, is per mit ted to es tab lish al low able shear val ues or
de sign strength val ues. 

2. Bound ary mem bers, chords, col lec tors and con nec tions
thereto shall be pro por tioned to trans mit the in duced
forces. 

3. As an al ter na tive to the val ues in Ta bles 2211.2(1),
2211.2(2) and 2211.2(3), shear val ues are per mit ted to
be cal cu lated by the prin ci ples of me chan ics by us ing ap -

proved fas tener val ues and shear val ues ap pro pri ate for
the sheath ing ma te rial at tached.

4. Type I shear walls sheathed with wood struc tural or sheet
steel pan els are per mit ted to have win dow open ings, be -
tween hold-down an chors at each end of a wall seg ment,
where de tails are pro vided to ac count for force trans fer
around open ings. 

5. The as pect ra tio lim i ta tions of Sec tion 2211.2.2, Item 5,
shall ap ply to the en tire Type I seg ment and to each wall
pier at the side of each open ing. 

6. The height of the wall pier (h) shall be de fined as the clear 
height of the pier at the side of an open ing. 

7. The width of a pier (w) shall be de fined as the sheathed
width of the pier. 

8. The width of wall piers shall not be less than 24 inches
(102 mm).

9. Hold-down an chors shall be pro vided at each end of a
Type I shear wall ca pa ble of re sist ing the de sign forces.

2211.2.1 De sign shear de ter mi na tion. Where al low able
stress de sign (ASD) is used, the al low able shear value shall
be de ter mined by di vid ing the nom i nal shear value, shown
in Ta bles 2211.2(1), 2211.2(2) and 2211.2(3), by a fac tor of
safety (W) of 2.5.

 Where load and re sis tance fac tor de sign (LRFD) is used,
the de sign strength value shall be de ter mined by mul ti ply -
ing the nom i nal shear value, shown in Ta bles 2211.2(1),
2211.2(2) and 2211.2(3), by a re sis tance fac tor ( f) of 0.55.

2211.2.2 Lim i ta tions for sys tems. The lat eral-re sis tant
sys tems listed in Ta bles 2211.2(1), 2211.2(2) and 2211.2(3) 
shall con form to the fol low ing re quire ments: 

1. Studs shall be a min i mum 15/8 inches (41.3 mm) by
31/2 inches (89 mm) with a 3/8-inch (9.5 mm) re turn
lip. As a min i mum, studs shall be dou bled (back to
back) at shear wall ends. 

2. Track shall be a min i mum 11/4 inches (31.8 mm) by
31/2 inches (89 mm).

3. Both studs and track shall have a min i mum un coat ed
base metal thick ness of 33 mils (0.84 mm) and shall
be of the fol low ing grades of struc tural qual ity steel:
ASTM A 653 SS Grade 33, ASTM A 792 SS Grade
33 or ASTM A 875 SS Grade 33.

4. Fas teners along the edges in shear pan els shall be
placed not less than 3/8 inch (9.5 mm) in from panel
edges.

5. The height-to-width shear wall as pect ra tio (h/w) of
wall sys tems shall not ex ceed the val ues in Ta bles
2211.2(1), 2211.2(2) and 2211.2(3). Where the lim it -
ing ra tio of h/w is greater than 2:1, the shear val ues
shall be mul ti plied by 2w/h.

6. Panel thick nesses shown are min i mums. Panels less
than 12 inches (305 mm) wide shall not be used. All
panel edges shall be fully blocked. 

7. Where hor i zon tal strap block ing is used to pro vide
edge block ing, it shall be a min i mum 11/2 inches (38
mm) wide and of the same ma te rial and equal or
greater thick ness as the track and studs.
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8. The de sign shear val ues for shear pan els with dif fer -
ent nom i nal shear val ues ap plied to the same side of a
wall are not cu mu la tive ex cept as per mit ted in Ta bles
2211.2(1), 2211.2(2) and 2211.2(3). For walls with
ma te rial ap plied to both faces of the same wall, the de -
sign shear value of ma te rial of the same ca pac ity is cu -
mu la tive. Where the ma te rial nom i nal shear val ues
are not equal, the de sign shear value shall be ei ther
two times the de sign shear value of the ma te rial with
the smaller val ues or shall be taken as the value of the
stron ger side, which ever is greater. Summing shear
val ues of dis sim i lar ma te rial ap plied to op po site faces
or to the same wall line is not al lowed un less per mit -
ted by Ta ble 2211.2(1).

2211.2.2.1 Sheet steel sheath ing. Steel sheets, at tached
to cold-formed steel fram ing, are per mit ted to re sist hor i -
zon tal forces pro duced by wind or seis mic loads.

1. Steel sheets shall have a min i mum base metal
thick ness as shown in Ta ble 2211.2(1) or
2211.2(3), and shall be of the fol low ing grades of
struc tural qual ity steel: ASTM A653 SS Grade 33,
ASTM A792 SS Grade 33 or ASTM A 875 SS
Grade 33.

2. Nom i nal shear val ues, used to es tab lish the al low -
able shear value or de sign strength value, are given
in Ta bles 2211.2(1) for wind loads and 2211.2(3)
for seis mic loads.

3. Steel sheets are per mit ted to be ap plied ei ther par al -
lel or per pen dic u lar to fram ing. All edges of steel
sheets shall be at tached to fram ing mem bers, strap
block ing or shall be over lapped and at tached to each 
other with screw spac ing as re quired for edges. 

4. Screws used to at tach steel sheets shall be a min i -
mum No. 8 mod i fied truss head. 

STEEL
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TABLE 2211.2(1)
NOMINAL SHEAR VALUES FOR WIND FORCES IN POUNDS PER FOOT FOR SHEAR WALLS

FRAMED WITH COLD-FORMED STEEL STUDSa

ASSEMBLY DESCRIPTION

MAXIMUM
HEIGHT/LENGTH

RATIO h/w

FASTENER SPACING AT PANEL EDGESb

(inches) MAXIMUM 
FRAMING SPACING

(inches o.c.)6 4 3 2

15/32-inch structural 1 sheathing
(4-ply) plywood one side

2:1 1,065c — — — 24

7/16-inch rated sheathing (OSB), one
side 2:1 910c 1,410 1,735 1,910 24

7/16-inch rated sheathing (OSB),
one side, oriented perpendicular to
framing

2:1 1,020c — — — 24

7/16-inch rated sheathing (OSB),
one side

4:1d — 1,025 1,425 1,825 24

0.018-inch steel sheet, one side 2:1 485 — — — 24

0.027-inch steel sheet, one side 4:1d — 1,000 — — 24

For SI: 1 inch = 25.4 mm, 1 pound per foot = 14.5939 N/m.
a. Nom i nal shear val ues shall be mul ti plied by the re sistance fac tor (f) to de ter mine de sign strength or di vided by the safety fac tor (W) to de ter mine al low able shear

val ues as set forth in Sec tion 2211.2.1.
b. Screws shall be at tached to in ter me di ate sup ports at 12 inches on cen ter un less oth er wise shown.
c. Where fully blocked gyp sum board is ap plied to the op po site side of this as sem bly, in ac cor dance with Ta ble 2211.2(2) with screw spac ing at 7 inches o.c. edge and

7 inches o.c. field, these nom i nal val ues are per mit ted to be in creased by 30 per cent.
d. Where as pect ra tio (h/w) is greater than 2:1, the de sign shear shall be re duced as re quired by Sec tion 2211.2.2, Item 5.

TABLE 2211.2(2)
NOMINAL SHEAR VALUES FOR WIND AND SEISMIC FORCES IN POUNDS PER FOOT FOR SHEAR WALLS

FRAMED WITH COLD-FORMED STEEL STUDS AND FACED WITH GYPSUM BOARDa,b

WALL CONSTRUCTION 

MAXIMUM
HEIGHT/LENGTH

RATIO h/w ORIENTATION

SCREW SPACING
(inches) NOMINAL SHEAR

VALUE
(plf)Edge Field

1/2-inch gypsum board
on both sides of wall;
Studs maximum 24
inches o.c.

2:1

Gypsum board applied perpendicular to
framing with strap blocking behind the
horizontal joint and with solid blocking
between the first two end studs

7 7 585

4 4 850

For SI: 1 inch = 25.4 mm, 1 pound per foot = 14.5939 N/m.
a. Nom i nal shear val ues shall be mul ti plied by the re sis tance fac tor (f) to de ter mine de sign strength or di vided by the safety fac tor (W) to de ter mine al low able shear 

val ues as set forth in Sec tion 2211.2.1. 
b. Walls re sist ing seis mic loads shall be sub ject to the lim i ta tions in Section 1617.6.



2211.2.2.2 Wood struc tural panel sheath ing.
Cold-formed steel framed wall sys tems, sheathed with
wood struc tural pan els, are per mit ted to re sist hor i zon tal
forces pro duced by wind or seis mic loads sub ject to the
fol low ing:

1. Nom i nal shear val ues, used to es tab lish the al low -
able shear value or de sign strength value, are given
in Ta bles 2211.2(1), for wind loads, and
2211.2(3), for seis mic loads.

2. Wood struc tural pan els shall com ply with DOC PS 1
or PS 2 and shall be man u fac tured us ing ex te rior
glue.

3. Wood struc tural pan els shall be at tached to steel
fram ing with flat-head self-drill ing tap ping screws 
with a min i mum head di am e ter of 0.292 inch
(8 mm).

4. Where 7/16-inch ori ented strand board (OSB) is
spec i fied, 15/32-inch struc tural 1 sheath ing (ply -
wood) is per mit ted.

5. Struc tural pan els are per mit ted to be ap plied ei ther
par al lel or per pen dic u lar to fram ing.

6. In creases of the nom i nal loads shown in Ta bles
2211.2(1) and 2211.2(3) shall not be per mit ted for
du ra tion of load as per mit ted in Chap ter 23.

2211.2.2.3 Gyp sum board panel sheath ing.
Cold-formed steel framed wall sys tems, sheathed with
gyp sum board, are per mit ted to re sist hor i zon tal forces
pro duced by wind or seis mic loads sub ject to the fol low -
ing:

1. Nom i nal shear val ues, used to es tab lish the al low -
able shear value or de sign strength value, are given
in Ta ble 2211.2(2).

2. The shear val ues listed in Ta ble 2211.2(2) shall not
be cu mu la tive with the shear val ues of other ma te -
ri als ap plied to the same wall un less oth er wise per -
mit ted herein.

3. The nom i nal shear val ues shown are for gyp sum
board that is ap plied to both sides of the wall.

4. Where gyp sum board is only ap plied to one side of
the wall, the nom i nal shear val ues shall be taken as
one-half of the value shown.

5. Where gyp sum board is ap plied per pen dic u lar to
studs, end joints of ad ja cent courses of gyp sum
board sheets shall not oc cur over the same stud.

6. Screws used to at tach gyp sum board shall be a
min i mum No. 6 in ac cor dance with ASTM C 954.

7. Walls re sist ing seis mic loads shall be sub ject to the
lim i ta tions in Section 1617.6.
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TABLE 2211.2(3)
NOMINAL SHEAR VALUES FOR SEISMIC FORCES IN POUNDS PER FOOT FOR SHEAR WALLS 

FRAMED WITH COLD-FORMED STEEL STUDSa 

ASSEMBLY DESCRIPTION

MAXIMUM
HEIGHT/LENGTH

RATIO h/w

FASTENER SPACING AT PANEL EDGESb

(inches) MAXIMUM 
FRAMING SPACING

(inches o.c.)6 4 3 2

15/32-inch Structural 1 Sheathing (4-ply)
plywood one side 2:1c 780 990 1,465 1,625 24

15/32-inch Structural 1 Sheathing (4-ply)
plywood one side; end studs 0.043 inch
minimum thickness

2:1 — — 1,775 2,190 24

15/32-inch Structural 1 Sheathing (4-ply)
plywood one side; all studs and track
0.043 inch minimum thickness

2:1 890 1,330 1,775 2,190 24

7/16-inch OSB one side 2:1c 700 915 1,275 1,625 24
7/16-inch OSB one side end studs,
0.043 inch minimum thickness

2:1 — — 1,520 2,060 24

0.018-inch minimum thickness steel sheet 

one side
2:1 390 — — — 24

0.027-inch minimum thickness steel sheet 

one side
2:1c — 1,000 1,085 1,170 24

For SI: 1 inch = 25.4 mm, 1 pound per foot = 14.5939 N/m.
a. Nom i nal shear val ues shall be mul ti plied by the re sis tance fac tor (f) to de ter mine de sign strength or di vided by the safety fac tor (W) to de ter mine al low able shear

val ues as set forth in Sec tion 2211.2.1. 
b. Screws shall be at tached to in ter me di ate sup ports at 12 inches o.c. un less oth er wise shown.
c. In Seis mic De sign Cat e gory A, B and C the as pect ra tio (h/w) is per mit ted to be 4:1 where  the de sign shear is re duced as re quired by Sec tion 2211.2.2, Item 5.



2211.3 Type II shear walls. Type II shear walls sheathed with
wood struc tural pan els or sheet steel are per mit ted to re sist
wind and seis mic loads when de signed in ac cor dance with this
sec tion. Type II walls shall meet the re quire ments for Type I
walls ex cept as re vised by this sec tion.

2211.3.1 Lim i ta tions. The fol low ing lim i ta tions shall ap -
ply to the use of Type II shear walls:

1. A Type II shear wall seg ment, meet ing the min i mum
as pect ra tio (h/w) of Sec tion 2211.3.2, Item 3, shall be
lo cated at each end of a Type II shear wall. Open ings
shall be per mit ted to oc cur be yond the ends of the
Type II shear wall; how ever, the width of such open -
ings shall not be in cluded in the width of the per fo -
rated shear wall.

2. In Seis mic De sign Cat e go ries B, C, D, E and F, the
nom i nal shear val ues shall be based upon edge screw
spac ing not less than 4 inches o.c.

3. A Type II shear wall shall not have out-of-plane (hor i -
zon tal) off sets. Where out-of-plane off sets oc cur, por -
tions of the wall on each side of the off set shall be
con sid ered as sep a rate per fo rated shear walls.

4. Col lec tors for shear trans fer shall be pro vided
through the full length of the Type II shear wall.

5. A Type II shear wall shall have uni form top of wall
and bot tom of wall el e va tions. Type II shear walls not
hav ing uni form el e va tions shall be de signed by other
meth ods.

6. Type II shear wall height, h, shall not ex ceed 20 feet
(6096 mm).

2211.3.2 Type II shear wall re sis tance. The Type II shear
wall re sis tance shall be equal to the ad justed shear re sis tance 
mul ti plied by the sum of the widths (SLi) of the Type II shear 

wall seg ments and shall be cal cu lated in ac cor dance with
the fol low ing:

1. The per cent of full-height sheath ing shall be cal cu -
lated as the sum of widths (SLi) of Type II shear wall
seg ments di vided by the to tal width of the Type II
shear wall in clud ing open ings.

2. The max i mum open ing height ra tio shall be cal cu -
lated by di vid ing the max i mum open ing clear height
by the shear wall height, h.

3. The un ad justed shear re sis tance shall be the de sign
shear val ues cal cu lated in ac cor dance with Sec tion
2211.2.1 based upon the val ues in Ta bles 2211.2(1)
and 2211.2(3). The as pect ra tio of all Type II shear wall 
seg ments used in cal cu la tions shall not ex ceed 2:1.

Ex cep t ion:  Where per  mit ted by Ta bles
2211.2.1(1) and 2211.2(3), the as pect ra tio (h/w)
of Type II wall seg ments greater than 2:1, but in no
case greater than 4:1, is per mit ted to be in cluded in
the cal cu la tion of the un ad justed shear re sis tance
for the wall, pro vided the val ues are mul ti plied by
2w/h. 

4. The ad justed shear re sis tance shall be cal cu lated by
mul ti ply ing the un ad justed shear re sis tance by the
shear re sis tance ad just ment fac tors of Ta ble 2211.3.
For in ter me di ate per cent ages of full-height sheath -
ing, the val ues are per mit ted to be de ter mined by in -
ter po la tion.

2211.3.3 An chor age and load path. De sign of Type II
shear wall an chor age and load path shall con form to the re -
quire ments of this sec tion, or shall be cal cu lated us ing prin -
ci ples of me chan ics.

2211.3.3.1 An chor age for in-plane shear. The unit
shear force ,v, trans mit ted into the top and out of the base
of the Type II shear wall full-height sheath ing seg ments,
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TABLE 2211.3
SHEAR RESISTANCE ADJUSTMENT FACTOR—Co

WALL HEIGHT (h)

MAXIMUM OPENING HEIGHT RATIOa AND HEIGHT

h/3 h/2 2h/3 5h/6 h

8¢0² 2¢8² 4¢0² 5¢4² 6¢8² 8¢0²

10¢0² 3¢4² 5¢0² 6¢8² 8¢4² 10¢0²

Percent full-height
sheathingb Shear Resistance Adjustment Factor

10%
20%
30%
40%
50%
60%
70%
80%
90%
100%

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.69
0.71
0.74
0.77
0.80
0.83
0.87
0.91
0.95
1.00

0.53
0.56
0.59
0.63
0.67
0.71
0.77
0.83
0.91
1.00

0.43
0.45
0.49
0.53
0.57
0.63
0.69
0.77
0.87
1.00

0.36
0.38
0.42
0.45
0.50
0.56
0.63
0.71
0.83
1.00

a. See Sec tion 2211.3.2, item 2.
b. See Sec tion 2211.3.2, item 1.



and into col lec tors (drag struts) con nect ing shear wall
seg ments, shall be cal cu lated in ac cor dance with the fol -
low ing:

v
V

C Lo i

=
S

(Equa tion 22-1)

where:

v = Unit shear force, plf (kN/m).

V = Shear force in Type II shear wall, lbs (kN).

Co = Shear re sis tance ad just ment fac tor from Ta ble
2211.3.

SLi = Sum of widths of Type II shear wall seg ments,
feet (mm/1,000).

2211.3.3.2 Up lift an chor age at Type II shear wall
ends. An chor age for up lift forces due to over turn ing
shall be pro vided at each end of the Type II shear wall.
Where seis mic loads gov ern, the up lift an chor age shall
be de ter mined in ac cor dance with the re quire ments of
Sec tion 2211.4.3. Wood struc tural panel sheath ing and
fas ten ing de signed to trans fer re sul tant forces across
hor i zon tal fram ing joints shall con sti tute an ac cept able
con tinuous load path as an al ter na tive to the use of an -
chor age de vices.

2211.3.3.3. Up lift an chor age be tween Type II shear
wall ends. In ad di tion to the re quire ments of Sec tion
2211.3.3.1, Type II shear wall bot tom plates at
full-height sheath ing shall be an chored for a uni form up -
lift force, t, equal to the unit shear force, v, de ter mined in
Sec tion 2211.3.3.1. Wood struc tural panel sheath ing and 
fas ten ing de signed to trans fer re sul tant uni form up lift
forces across hor i zon tal fram ing joints shall con sti tute
an ac cept able con tinuous load path.

2211.3.3.4. Com pres sion chords. Ver ti cal el e ments at
each end of each Type II shear wall seg ment shall be de -
signed for a com pres sion force, C, from each story cal cu -
lated in ac cor dance with the fol low ing:

C
Vh

C Lo i

=
S

(Equa tion 22-2)

where:

C = Com pres sion chord up lift force, lbs (kN).

V = Shear force in Type II shear wall, lbs (kN).

h = Shear wall height feet, (mm/1,000).

Co = Shear re sis tance ad just ment fac tor from Ta ble
2211.3. 

SLi = Sum of widths of Type II shear wall seg ments,
feet (mm/1,000).

2211.3.3.5. Load path. A load path to the foun da tion
shall be pro vided for the up lift shear and com pres sion
forces as de ter mined from Sec tions 2211.3.3.1 through
2211.3.3.4, in clu sive. El e ments re sist ing shear wall
forces con trib uted by mul ti ple sto ries shall be de signed
for the sum of forces con trib uted by each story.

2211.4 Seis mic De sign Cat e go ries D, E and F.

2211.4.1 Gen eral. In ad di tion to the re quire ments of Sec -
tions 2211.2 and 2211.3, light-framed cold-formed steel
wall sys tems, that re sist seis mic loads, in build ings as signed
to Seis mic De sign Cat e gory D, E or F, shall com ply with the
re quire ments of this sec tion.

2211.4.2 Con nec tions. Con nec tions for di ag o nal brac ing
mem bers, top chord splices, bound ary mem bers and col lec -
tors shall be de signed to de velop the lesser of the nom i nal
ten sile strength of the mem ber or the de sign seis mic force
mul ti plied by the seis mic overstrength fac tor, Wo, from Sec -
tion 1617.6. The pull-out re sis tance of screws shall not be
used to re sist de sign seis mic forces.

2211.4.3 An chor age of braced wall seg ments. Studs or
other ver ti cal bound ary mem bers at the ends of wall seg -
ments, that re sist seis mic loads, braced with ei ther sheath ing 
or di ag o nal braces, shall be an chored such that the bot tom
track is not re quired to re sist up lift by bend ing of the track
web. Both flanges of the studs shall be braced to pre vent lat -
eral tor sional buck ling. Studs or other ver ti cal bound ary
mem bers and an chor age thereto shall have the nom i nal
strength to re sist de sign seis mic force mul ti plied by the seis -
mic overstrength fac tor, Wo, from Sec tion 1617.6.

2211.4.4 Sheet steel sheath ing. Where steel sheath ing pro -
vides lat eral re sis tance, the de sign and con struc tion of such
walls shall be in ac cor dance with the ad di tional re quire -
ments of this sec tion. Per im e ter mem bers at open ings shall
be pro vided and shall be de tailed to dis trib ute the shear ing
stresses. Wall studs and track shall have a min i mum un coat -
ed base metal thick ness of 33 mils (0.84 mm) and shall not
have an un coat ed base metal thick ness greater than 48 mils
(1.10 mm). The nom i nal shear value for light-framed wall
sys tems for build ings in Seis mic De sign Cat e gory D, E or F
shall be based upon val ues from Ta ble 2211.2(3).

2211.4.5 Wood struc tural panel sheath ing. Where wood
struc tural pan els pro vide lat eral re sis tance, the de sign and
con struc tion of such walls shall be in ac cor dance with the
ad di tional re quire ments of this sec tion. Per im e ter mem bers
at open ings shall be pro vided and shall be de tailed to dis trib -
ute the shear ing stresses. Wood sheath ing shall not be used
to splice these mem bers. Wall studs and track shall have a
min i mum un coat ed base metal thick ness of 33 mils
(0.84 mm) and shall not have an un coat ed base metal thick -
ness greater than 48 mils (1.10 mm). The nom i nal shear
value for light-framed wall sys tems for build ings in Seis mic
De sign Cat e gory D, E or F shall be based upon val ues from
Ta ble 2211.2(3).

2211.4.6 Di ag o nal brac ing. Where di ag o nal brac ing is pro -
vided for lat eral re sis tance, pro vi sions shall be made for
pretensioning or other meth ods of in stall ing ten sion-only
brac ing shall be used to guard against loose di ag o nal straps.
The l/r of the brace is per mit ted to ex ceed 200.

2211.4.7 Gyp sum board panel sheath ing. Gyp sum board
panel sheath ing is per mit ted to re sist seis mic loads, sub ject
to the lim i ta tions in Ta ble 2211.2(2) and Sec tion 1617.6.
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